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AMINO-TERMINALLY TRUNCATED C-C CHEMOKINES AS CHEMOKJNE 

ANTAGONISTS 

FfEL D OT_T HE INVENTI ON: 

The present invention : elates to amino-ternunally truncated Z-C chemokines, 

« h?ving cherr.okine antagonistic activity Ir. particular, ue refer to amino-termmailv 
trjncat ed C-C chemokines missing up to 5 amtao-temunally amino a -ids and having a 
chemokine antagonize activity More particularly, MCP-2 (6-76) and RANTES (3-68) 
are described, as well as cDNA sequences encoding them, their use in therapy and/ or in 
diagnosis of the diseases, in which an antagonistic activity of the chnnokme effects is 

10 requ ; red. and pharmaceutical compositions comprising them 

RA TkT.Rni.-NT) OF THE rNVT^ TTQN 

~, , • .:...»„ „ f~.~-.u- -.f c--',:i nm. infl^iriinator. cvtckines with 

C.nemoKjncs lohsliuh a jo-miij -j- •••»••• ^ 

ieukocyte chemotactic and activating properties. Depending on the position of the first 
15 cysteines, the chemokine family can be divided in C-C, C-X-C ar.d CNVC chemokines 
(Baggiolini al , Ann. Rev. Immunol . 55. 97-179, 1994; BaggiolW et aL Ann. Rev. 
hnwunal., 15, 675-705. 1997; and Taub et aL Cytokine. A Growth faa'or Review; 7, 
335-76. 1996). 

Many C-X-C chemokines such as imerieukin-8 (EL-S) art chemotactic for 
20 neutrophils, while C-C chemokines, such as monocyte chemotactic p-otein-3 (MCP-3). 
are active on a variety of leukocytes including monocytes, lymphorytes, eosinophils, 
basophils, KK cells and dendritic cells. 

The NH; terminal domain of chemokines is involved in receptor-binding and 
NHrterminal processing car. either activate chemokines or render chemokines 

z« completely inactive 

The C-X-C chemokine pJsteiet basic protein becomes a neutrophil chemotactic 
peptide (NAP-2) only after removal of the 24 KH 2 -r.ermiiuu residues (Waiz et gl . 
Biochcm. Biophys. Res. Commun . 159. 969-75, 1989; and Van Damme et a;.. Eur. J. 

Immunol.. 20. 21 13-8. 1990). 
-., Deletion of up to S NH;-:ermina! residues from JL-S rest Its ir. an enhanced 

.,. fl , n her cVavate of the Gki-Leu-Arg motif, vhich is located in 



••• (-•••• i 



front cf the first Cys in all neutrophil chemotacr.c C-X-C chemokines. causes complete 
inactivation (Ciark-Uwis I. et al ./. 5,./. rAw.. 26b. 23123.2? 134. S«>91) 

Similar NH r terminai proteolysis (up to 8 amino acias) ol another CA'-C 
chemckine. granulocyte chemctact.c prote,n-2 (GCF-2). has no effect on the neutrophil 



tactic activitv (Proost P et a! . B.och^mh:ry\ 32. 101 70-10! 77. 1993) 



The synthetical C-C chemokines MC?-1. VXP-3 and RANTES missing tne S to 
9 Mlr-tenr.inal amino acids are inactive on monocles and are useful as receptor 
antagonists (Gong J. et a!., / 2W. CW. 27i. 10521-7, 1996. and 3ong G. et al . ./. 
Exp. Mfd., 631-40. 1995). 
!0 Extension of K. ANTE 5 with one methionine results in complete inactivation of 

the mo'ecule and Met-RANTES behaves as an antagonist tor the authentic RANTES 
(Proudfoot A.E. et a! . J. Bio!. Chen, , 271. 2590-2603, 19061 

rvrj5r.RTP_ TTOX OF THE INVENTIO N 
i3 The main object of the present invention are ammo-terminal y truncated C-C 

chemokines. having chemokine antagonistic activity. In particular, ve refer to amino- 
termmally truncated C-C chemokines missing up to 5 ammo-terminal y ammo acids and 
having a chemokine antagonistic activity. A non-iirr.iung list of C-C chemokines include; 
MCP-I, MCP-2, MCP-3. MCP-4, MCP-5. RANTES, MDC, MlP-lc. and MIP-i0 
20 More particularly, one object of the present invention is MCP-2 (6-76), which «s 

MCP-2 missing the 5 NH : -terminal amino acids, as shown in Figure 1 

Another object of the present invention is RANTES (3-68), which is RANTES 
missing the first 2 amino acids, as shown in Figure ! 

Such amino-terminally truncated C-C chemokines of the invention car. be in a 
:f ciscosvlated or r.on-clycosvlated form 

Another object cf the invention are the DNA molecules comprising the DN'A 
sequences coding for the amino-teitninaSly truncated chemokme* of the invention, 
including nucleotide sequences substantially the same 

"Nucleotide sequences substantially the sam t " includes all other nucleic ae-.d 
? , sequences which. b> virtue of the degeneracy of the genetic code, ahsc code for the given 



15 



The invention also includes expression vectors which comprise the above DNAs, 
host-ceils transformed with such vectors and :, process of preparaton of sue:, amir.o- 
:eimmaLlv truncated chemnfcines of the invention, through the culture a. -ppropriite 
culture media of said transformed ceils. 

The DNA sequence coding for the proteins of the invention ecu be inserted at. 3 
Heated imo a suitable plasmid Once formed, the expression vector is introduced into a 
suitable host cell, which then expresses the vectors ) to yield the desir.-d protein 

Expression of any of the recombinant proteins of the invention as mentioned 
herein can be effected in euKaryotic cells (eg yeasts, insect or mammalian ceiis) or 
prokaryotic cells, using the appropriate expression vectors Any method known in the an 
can be employed 

For example the DNA molecule? coding tot the proteins ybianed by any of the 

_j „ ..n.-onnitaix r^r«:<-nii-r^H f-xnrts>';nn vectors tv 
Above metnoas art; msciLeu imu ^k- i 

techniques well known in the an (see Sambrook et al. '.989). Doable stranded cDNA is 
linked to plasmid vectors by homopolymeric tailing or by restriction linking involving 
the use of synthetic DNA linkers or blunt-ended ligation techniques DNA iigases are 
used to iigate the DNA molecules and undesirable joining is avoided by treatment with 

alkaline phosphatase. 

In order to be capable of expressing the desired protein, an expression vector 
should aiso comprise specific nucleotide sequences containing transcriptional and 
transitional regulatory information linked to the DNA coding the desired protein m 
such a way as to permit gene expression and production of the proteiv First m order for 
the gene to be transcribed, it must be preceded by a promoter recognizable by RNA 
polymerase, to which the polymerase binds and thus initiates the transcription process. 
There are u variety of such promoters in use. which work with i tferer.t efficiencies 

fstrona and weak promoters) 

For eukaryotic hosts, different transcriptional ana trcr. fciionai regulatory 
sequences may be employed, depending on the nature of the host T ley may be derived 
form viral sources, such as adenovirus, bovine papilloma virus, Sim.n.n vims or (he like, 
wheie the regulator, signals are associated with a particular gene which has a high level 
v- ,..„,..,<;.„., pvamn'es a-e the TK promoter of the He: pes vims, the SV40 early 



promoter, the yeast gal4 gene promoter, etc. Transcriptional initiation ovulatory signals 

may be selected which allow for repression and aciivaticn. so that <vp:ession of the 

genes can be modulated. 

The DNA molecule comprising the nucleotide sequence coding -or the pro tern ot 
* the invention is inserted into vector(s). having the operabh linked t -anscrtptienal and 

translation*! regulator signals, which is capable of integrating t ie desired gene 

sequences into the host cell. 

The cells which have been stably transformed bv the introdu-.ed DNA car. be 

selected by also introducing ore or more markers which allo.v for selection of host 
.„ cells whicn contain the expression vector. The marker may also provide for phototrophy 

to a auxotropic host, biocide resistance. « g antibiotics, or heavy metals such as copper, 

or the like. The selectable marker gene can either be directly linked to the DNA gene 

i i :,;>r, thf tftiYip r.p.il h.' co-transiection 

sequences lo uc c.\jjic&»^. >.^i^^^<,^ — 

Additional elements may also be needed for optimal synthesis of proteins of the 
If. invention. 

Factors of importance in selecting a particular plasmid or viral ,-ector include: the 
ease with which recipient cells, that contain the vector may be recognized and selected 
from those recipient cells which do not contain the vector; the numb* of copies of the 
vector which are desired in a particular host, and whether it is desi able to be able to 

20 -'shuttle" the vector between host cells of different species. 

Once the vector(s) or DNA sequence containing the constructs) has been 
prepared for expression the DNA constructs) may be introduced hto an appropriate 
host ceil by any of a variety of suitable means: transformation, transaction, conjugation, 
protoplast fusion, electrcocration, calcium phosphate-precipitation, drect microinjection, 

25 etc 

Host cells may be either prokaryotic or eukaryotic Preferred are eukaryetic 
hosts, eg mammalian eel's, such as human, monkey, mouse, an J. Chinese hamster ovary 
,'CHO) cell,, because they provide post-f anslational modifications tc protein molecules, 
including correct folding or glycosyiation at correct sites. .Also yeas cells can carry out 
v, post-translational peptide modifications including glycosylate. . A number of 
,.. r , p .v„ v „ n\A ^mtecies which utilize strong promoter equences and high 



copy number ofplasmids which can be utilized for production of the cesir?d proteins in 
-.east Yeast recognizes leader sequences on cloned mammalian g«ne products and 
secretes peptides bearing leader sequences ri.e , propeptides). 

After the introduction of the \ector('s). :hc host cells are grewn in a selective 
medium, which selects for the growth of vector-containing cells I.xpression ot the 
cior.ed gene sequence(s) results in the production of the desired proteins. 

The amino-terminally truncated chemokmes of the invention m\ ne prepared by 
any other well known procedure in the art. in particular, by the well estiblished chemical 
synthesis procedures, utilizing automated solid-phase peptide synthesizers followed by 
10 chromatographic purification. 

The chemckines of the invention may, tor example, be synthe.ized by Fmoc (9- 
fluorenyhr.ethoxycarbonyl), tBoc (t-butoxycarbonyi) or any other comparable, chemical 

synthesis with or without appropriate sice-cnam p:ui«wuou ^u H » — - 

acids The amino acids with or without appropriate side-chain protection groups are 
15 preactivated - e.g with HBTU/HOBt [2-( 1 H-Senzotriazole- lyl)-l . 1 .3.3-tetramethyl- 
uromium hexafluorophosphate/l-hydroxybenzotriazole) - and coupled to the growing 
peptide chain. Before the addition of the following residue, the pro-ection group (e.g. 
Fmoc) is removed from the a-amir.o group. After synthesis, all protection groups are 
removed, the intact full length peptides are purified and chemically or er.zymatically 
20 folded (including the formation of disulphide bridges between cysteines.) into the 
corresponding chemokines of the invention. 

Purification of the natural, synthetic or recombinant proteins i: carried out by any 
one of the methods known for this purpose, i.e. any conventional rrocedure involving 
extraction, precipitation, chromatography, electrophoresis, or the liVe (see for example 
:- Proost P e: al. Methods: A companion to Mtthods in Enzymo! . 10. 82, l««*e) A 
turther punl!ca:ion procedure th<u m<i> . u^.. h, p.^u.t .w. .-. j->- <- 
the invention is affinity chromatography umhc monoclonal antibodies, affinity or hep arm, 
which bind the target protein and which are produced and immobilized or. a gel matrix 
contained within a column Impure preparations containing the vote'ins are passed 
30 throueh the column The protein will be bound to the column by ne specific antibody 
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while the impurities will pass through After washing, the protein is elated from the gel 
bv a change in pH or ionic strength 

The am-nc-tsnriiraMv truncal ed cl.emokmes of '.he invention are useful in the 
therapy nvi-cr diagnosis of the diseases, in wrrich an antagonist: activity cf tru 
rh.-,T..Vsitie effects is required Examples of such diseases include: inflammatory diseases. 
?.nmocenes;s- and hema:opoiesis-rela:ec diseases, tumors, infectious c reases, including 
HTV, auto-immune diseases, atherosclerosis, pulmonary diseases and skir. disorders 

Therefore, in a further aspect, the present invention provide the use of the 
protein of the invention in the manufacture of a medicament for the treatment of the 
above -mem; cned diseases 

The medicament is preferably presented in the form of a pharmaceutical 
composition comprising the proteins of the invention together v ith one or more 

.11. : I'.-.- •v.-; n ; i ,nrt Qi i nhatiTiaL'.euTical 

pharmaceutical^ acceptable dune;* anu,^ r •- 

compositions form yet £ further aspect of the present in\ention, 

It has also been found that CD26/DPP IV is able to generate NTJ.-terminaliy 
truncated ehemokines in vitro RANTES is the first cytokine reported whose biological 
activity can be modified by CD26'DPP IV. 

Therefore, another object of the present invention is the use of CD260PP IV in 
the therapy and'br diagnosis of the diseases, in which an antagoni stic activity of the 
chemokir.e effects is required, with particular focus on infiamma ory. immune and 
infectious diseases. 

Since this represents the first example cf an identified mechanism for 
endogeneously regulated chemokine modification into an antagonist, similar 
physiological processing, but mediated by other factors (proteases), must be responsible 
for the MCP-: truncation into MCP-2(o-7o). The use of such factor; (proteases) in the 
thempy and or diagnosis of the above diseases is also included in this invention 

The invention vuii now oe described by means of the follow.rg Examples, which 
should not be construed as in any way limiting the present invention The Example, will 
refer to the Figures specified here belcv. 



DESC RIPTION OF THE FIG URES 

Figure!. )t shows the amino acid sequences of MCP-2 and R ANTES. Siena! sequences 
are reported in itcu,cs. whereas C -residues are ,r. bold. Arrows, indicate the 6r<: amino 
ccids of the amhc-teruv.nally truncated chemokmts of the invention 
F ; su£eJL SDS- PAGE of anii.r.o-tenmnaliy truncated MCP-2C6-76 ... 
lane i natural MCP-2 <>X>. 100 ng'ni;) . 
lane 2 natural MCP-2 (1-76. 30 ng/'mlj. 
lane 3 natural MCP-2 (6-76. 30 na/ml'h sr.d 
lane 4: synthetic MCP-2 (l-^o, 60 ng-'ml). 

Gels were run under reducing conditions anc proteins were stained with silver. 
Figure!, it shews a comparison of the chemotactie potency of modified MCP-2 forms, 
intact natural arid synthetic MC?-2(1-76), NH 2 -terminally truncated natural MCP-2(6- 

, rsn :-.-n.. ^.,:r~.^^A c.-^f-ur. KAC P-9 (1 -7-1") were tested for chemotactie 

activity on THP-1 cells. Results represent the mean CI r SEM from four or more 
independent experiments 

Figure 4 : Natural MCP-2 is a weaker agonist than MCP-i to mobilize calcium in 
monocytes Intact MCP-2 (15, 50 and 150 ng/ml) dose-depender.t'.y ir creases the [Ca 2 l 
in THP-1 cells. The result of one representative experiment cut of two is shown. 
Fieure 5 : The chemotactie potencies of intact and TO 2 -termina!ly truncated forms of 
natural or recombinant RANTES for monocytic THP-1 cells * e rt compared in the 
Boyden rnicrochamber assay: Natural RANTES(l-CS) (A), iMuraL truncated 
RANTES(3-68) (I), intact recombinant RANTES(l-oS) (A) and CD::5,DPP IV cleaved 
recombinant RANTES(3-68) (■). Results represent the mean chemotactie index x SEM 
of four or more independent experiments. 

Figure 6 - Effect of natural RANTES(%6S) (Z). natural RANTESH-C V) recombinant 
RANTES; i-C-S,) (A) and recombinant CD26.'DPP TV treated RANTES(3-&S> (■> on the 
[Ca 2 ], in THP-i cells. Results represent the mean increase ir. [C.r'j, =r SEM of three or 
more independent experiments 

Fi gur e ? It shows the deserialization of the Ca 2 -mobilizing activ.ty of intact 
RANTES(1-6S0 by RANTES(3-6S'; THP-1 cells v. ere first stimul ited with butter ot 
.■ . . ..... ..: :. . . r? .• •■•t-t-c: i_.\v\ ■■■■ r> .\v ' f <i~ --St) Remits 



reprcsent the mean = SEM (three or more independent experiments; increase in [Or ]• m 
response to 30 n^Vnl of intact recombinant RANTES as a second stimulus 
Fieure_fe_ Comparison cf the chemotactic pctenc> of truncated RA_NTES(3-6S) w.th 
mtac; RANT£S< 1-6?). The eosinophilic granulocyte chemotdc:ic acuN ty oi nature and 
< recombinant truncated R ANTES, intact RANTES and synthetic MCP- s was determined 
in the rmcrochamber assav. Results represent trie mean c'nemotactic ind-rx (CI) - SEM of 
two or more independent experiments (each performed in triplicate) 

Pig U re _Sr Desensitizai-on of calcium mobilization b> intact RANTES in CCR 
transfectants Calcium mobilization experiments were performed in HO > cells transtected 

to with CD-* and the CC chernokine receptors CCRl or CCR5. Cells we- first stimulated 
with different concentrations of intact or truncated RANTES, followed by stimulation 
with 100 no/ml of intact RANTES The percentage inhibition of thi [Ca 1 '], increase 
jnauced ov tnc seconu suiiiuju:> auuv^ii i no ^liui^a^ wcnw-.^^ — 0 

the response of 1 00 ng/mi of intact RANTES after addition of R ANTES(1 -6S) or 

15 RANT£S(3-68) with the repor.se after stimulation with buffer (100%) Results represent 
the mean percentage inhibition - SEM of tw o or more experiments. 



EXAM PLES 

EXAMPLE 1: Amino-terminally truncated MCP-2 
Ma tcria h and meth ods 

Chernokine and immwioassay 

MCP-2 was synthesized and punned as described earlier (Proos: P. et ai , 

Cviokmc 7(97), 1995). 

Specific ami-human MCP-2 Ab were obtained from mice and ifTmity purified on 
a Sepharose column to which fyntbetic VCP-2 was ^cupled us! ^ the conditions 
molded by the marnfactuier (CNB: activated Sepharoie Pharmacia, Uppsala. 
Sweden) 

ELJSA p-iares were coated with the aiTinity purified >nti-r j.man MCP-2 and 
biotinylated an:i-MCP-2 was used is the capturing Ab The detection was performed 
with peroxidase labeled streptavidine and TMB The detection limit for MCP ELJSA 



Producfion and purification ofMCP-2 

Monocyte chem.otacuc proteins were purified from '.eriphera! blood 
mononuclear ce')-den\ed conditioned medium from 132 blood donatk r.s obtained from 
Blond Transfusion Centers of Antwerp and Leu\en (Proost P et a!.. Methods: A 
cumpanioji to Mechods in Enzymoi '., !0. 82, I 996) 

Erythrocytes and granulocytes were removed by sedimentation in hydrox'yethyl 
stirch OFresenius AG, Bad Homburg, Germany) 3nd b> gradient e r'tnfugahon in a 
sodium metnzoate solution (Lymphoprep: Nyegaard. Oslo Norway). 

Mononuclear cells (60x10* cells) were incubated (5x10° ceHs/mi) \vi:h 10 ugmil 
Con A and 2 ug/'rrsl of LPS After 48 :o 120 k conditioned medium >vas collected and 
kept at -20 ~C until purification 

iNitLUlAl ivivr j-'uaiivw **' a- iwuw Jivp ^ 1 « * . ~ » ^ . |- ' — — - ^ * - r — _ 

described (Proost P. et ah, Methods: A companion to Methods in Enzymoi., 10, 82, 
15 1^96). 

Briefly- the conditioned medium was concentrated on contra. led pore glass or 
siiicic acid and partially purified by affinity chromatography on a leparin-Sephajose 
column (Pharmacia), 

Fractions containing MCP immunoreactivity were further piHfied by Mono S 
20 (Pharmacia) cation exchange chromatography and eluted in a NaCl gradient at pH 4.0. 

Natural MCPs were purified xo homogeneity through RP-HPLC on a C-8 
Aquapore RP-300 column (Perkin Elmer, Norwalk CT) equilibrated *ith 0 1 % 
triflucroacetic acid TFA) Proteins were eluted in an acetonitime gradient 

25 B/nchcm/cat oharacienzauon of MCP-jbrms hy SF)S-PA< ' tL, am, no add sequence 
unci/) sr\ and mass spectrometry 

The purity of column fractions was examined by SDS-PACE under :eaucim_; 
conditions on Tris/tricine gels (Proos: P et al.. Methods A compct) ion \o Methods in 
Etizvmoi., 10, 82, 1996). Proteins were stained with silver and the following relative 

3i! molecular (Mr) markers were used OVA {Mr 4 5,000), carbonic anhyirase (Mr 3 1 ,000). 
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soybean trypsin inhibitor (Mr 21.500 h fi-lactogicbulin (Mi 18.400) lysczyme (Mr 
1-1,400 ) and aprotirun (Mr 6.500) 

The KH -terminal sequence of purified chemokincs wa* determined by Edman 
degradation on a pulsed liquid 47? VI 20 A pro-em sequencer (?e km Elms:) v.ith 
< N-niethvlpiperdir.e as a coupling base Blocked proteins were cleaved between Asp and 
f io in 75 % formic acid for 50 h. The formic acid dtge>t was sequence d -without further 
purification 

The Mr of MCP-2 was determined by matrix-assisted laser desorptton 
ionizatiorvtime of flight-mass specttoroetry (MALDLTOF-MS) (Mi.tromass TofSpec. 
10 Manchester. 1./K) Al pha-cyano-4-hydroxv ci nnarrf.c acid and cytochrome C were used as 
matrix and internal standard, respectively 

Detection of chtmoiacttc aciivuy 

MCP-2 was tested for its chernotactic potency on freshly purified monocytes 
,5 (2k 10 s cells/ml) oi monocytic THP-l cells (0.5xIC 6 cells/m!. 2 days after subcultivatior.) 
in the Bo>den microchamber using polwinylpyrrolidonr-treatec polycarbonate 
membranes with 5 urn pore size 

Samples and cells were diluted in HBSS (Lite technologies G bco BRL, Paisley, 
Scotland) supplemented with 1 mg'ml human serum albumin (Red Crc ss Belgium) After 
M 2 h incubation at 37 °C, the cells were fixed and stained with piff-Quick staining 
solutions (Harleco, Gibbstown. NJ) and the cells that migrated ihrotgh the membranes 
were counted microscopically in ten oil immersion fields at 500-fold magnificat-ion. 

The chernotactic index (CI) of a sample (triplicates in etch chamber) was 
calculated as the number of cells that migrated to the sample over the number of cells 
2: that micia'.ed to control medium /Van Damme J. ./. Lxp Med 1 76, 5 l \ • ?<?2) 

Tor desensirization expenmer.tr.. ceils were incubated with : toiogicallv inactive 
chemokine-vanants for 10 mitv at 37 S C. before they were added to the t.prei well ct the 
Boyden microchamber The Vc inhibit, on of the CI was calculated using the CI from 
HBSS treated cells towards the sample as a reference value. 
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[).jiccli:.n oi nvt a.elhilai (\f -,inccilfial/<'ns 

Intracellular calcium concentrations ([(.V" ];) v>ere metsur.-d as previously 
described (VVjyrs et al.. Biochemistry. 32. 2? 16, J 997). Purified monocytes or 7HP-1 
cells (107 ceils, r.V.) weie incubated in Eagle's Minimum Essential Medium <EMEM : 
Grn.-o; - 0 5 °o FCS with the fluorescent indicator fura-2 (fjri-2'AM 2 5 uM. Molecular 
Probes Europe BY, Leiden, The Netherlands) and 0.01 % Pluronic "-127 i Sigma. St 
Louis MO) 

After 30 min at 27 °C the cells were washed twice and re upended at 106 
cellv'm! in JTBSS with 1 mM Ca : " and 0. 1 °/c FCS (buffered with 10 mM Hepes/NaOH at 
pH 7.4). The cell J were equilibrated at 37 C C for 10 min before fura-2 fluorescence was 
measured in a LS503 luminescence spectrophotometer (Perkin Elmeri 

Lpon excitation at 340 and 380 ran, fluorescence was detected at 510 nm. The 
[Ca 1 ] was calculated from the Grvnkievvicz equation (Grynkiewr-.z et :-u , J. Bivi. 
Chem.. 260, 3440. 1985). In order to determine the cells were I/sed with 50 pM 
digitonin. Subsequently, the pH was adjusted to 8.5 with 20 mM Tris and R„,. was 
obtained by addition of 1 0 mM EOT A to the lysed cells. The. used v. -as 224 nM 

For desensitization experiments, monocytes or THP-1 cells wire first stimulated 
with buffer, chemokine or chemokine antagonist ?.x different concent -ations. As second 
stimu'us, MCP-2 was used at a concentration inducing a significant increase in the L Ca- 
20 ], after presiimulation with, buffer, The second stimulus was applied 1 min after addition 
of the first stimulus. The percentage inhibition of the [Ca 24 ], increase in response to 
the second stimulus was calculated comparing the signal after prestiroulation with 
chemokine or chemokine antagonist with the signal after addition of buffer. 
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Results 

,\. ; ,.-fpoi.t'irar,>toi!nnciih mnJifitJ MCP-2 forms 

A «.?ec;!ic and sensime £LISA was used to trace. dirTe-em MCP-2 forms 
produced by peripheral biood mononuclear cells stimulated with mitogen and endotoxin 

The conditioned medium was purified according to a standard isolation 
irocedu'e (Proost P et al.. \k:h<.<j<: 4 companion to \!ethoJ- i>. Enzynoi 10. 82, 



i including adsorption to controlled pore glass and heparin Sepharose 

chromatography 

Subsequently, purification by FPLC mono S cation exchange chromatography 
was earned out ana then a further purification step with C-S R? HI'LC v.a> app.-ea 
Molecular masses wete measurec by SDS-PAGE 2nd by MALDI/TOF-.MS 

Different forms of MCP-2 were isolated' in addition to the : uthentic ~ 5 kDa 
MCP-2(l-76), an NH : -terminally truncated 7 kDa form of MCP-2 mi- sine live rescues 
[MCP-2('6-7t;] was punfied to homogeneity by RP-HPLC and identified by amino acid 
seouence analysis (Fig. 2). MALDiTOF-MS (Table 1) yicldea a molecjlar mass of 8*81 
Da for intact MCP-2 (theoretical Mr of 3893 Da), whereas for t'.i; MCP-2i>~&> a 
molecular miss of S365 Da was measured, confirming the deletion, cf the five NH 2 - 
terminal amino acids (theoretical Mr of 83S4 Da). Functional comparison of these 
natural MCi-'-z lorms in me i nr-i ^itniu.iMi ^ ^ ■<* — — - - - - 

active at 5 ng'ml, whereas truncated MCP-2(6-76) remains devo d of chemotaciic 
activity when tested at a concentration range from 0,6 to 60 ng'-'ml (Fig, 3) Intact 
natural MCP-2 was also compared in potency with the synthetical MCP-2(l-76) and a 
COOH-terminally truncated synthetical form (Proost P. e: ah, Cyttkmc 7(97), 1995) 
missing twe residues [MCP-2( 1-74)]. 

The minimal effective chemctactic concentration of these forms was also found 
to be 5 ng/ml (Fig. 3). Although in chemotavis assays the specific activity of natural 
incact MCP-1 and MCP-2 is comparable (Van Damme J, et a!., ./. Etp -Wca'., 176, 59, 
1992). the calcium mobilizing capacity of MCP-2 is still a matter of debate 

However, in Ca 2+ -mobilization experiments, the minimal e2e :tive dose for both 
natural or synthetic MCP-2(l-76) was 10-fold higher compared to that of narural intact 
MCP-U i -76) (Fig. 4).. whereas M'CP-2i.6-76) rem&ined inactive 

Nevertheless, intact MCP-2 <,50 ng.'ml) was capable to desensitize for MCP-2 
(15 ng ; ml) and MCP-3 (10 ng m'i yielding 52% and 45ro inhibition, respectively. 

Due to this lower specific activity of MCP-2 in Ca : ~ assays, ^sensitization of 
chemotaxis by MCP-2(6-76) was performed in the Boyden microch amber. Since intact 
MCP-2 is reported to cross-desensitize with active MCP-1 , MCP-2 and MCP 3 in the 
^.. > . ls ; r ; v ' rr!rr->>'>.;' \ C Z 361- l°vuy ^ e 
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investigaied whether natural, inactive MCPO.6-76) could also desensitize for MCP-i, 
MCP-2 MCP-3 and RANTES (Tabic IIP) Pre-i;icuoa:ion of THP-1 eel s with IOC ngmi 
cf inactive MCP-2('6-76) could already significant 1 } inhibit chemotp.x s induced b> }Q 
na.p,! of MCP-1 (63 3 o), 5 ngnf of MCP-2 30 ng-rnl rtMCP- 1 .62 %) ana IOC 1 

ru'Mil of R ANTES ',75 r 'o). Moreover, cnemot^os in response tc 3 times lower 
concentrations of the respective MCPs was completely (9 1 -100 Vo) inhibited by iOC 
aa mi MCP-2(6-76>. Furthermore, at a concentration as low as 10 nj/mL MCP-2(6- 
?6'J wa? still able to Significantly inhibit the ohemotactic activity induced by MCP-1 (3 
ng'mi), MCP-2 (1 5 ng/rr.I> or MCP 3 (10 ng-ml; and P. ANTES ( *C ng'rnl) Taker; 
together, MCP-2(6-76) is produced naturally, is inactive as a civirneattractarit and 
intazonizes several C-C chemokines, the effect beini' most predominant for MCP-3 
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Biochemical characterization of neutral forms ofMCF-2- \ r H2-f<:rmn.al amino acid 
sequence analysis and comparison of the experimental (SDS-PA GE at *J MALDL'TOF- 
IvfSj and theoretical Kir ofC-8 RP-HPLt ' pun feed natural MCP-isqfo mv. 



MCP -form j 
l 


NH;-termina.! 
* 

sequence 




Mr (Da) 








theoretical 


SDS-PAGE 


| MALDLTOF-MS 






unglycosylated 




1 

i 


MCP-2 (1-76) 


blocked 




7500 

. 


1 $8S1 


MCP-2 (2-76) 


stpitcc 


1 83S4 


, 7000 

1 


~j 8365 
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table ii 

SfCP-2f ( : >-f>; Jesiwsilizes the ntvno^iv cfh-wouiciic responses nf A-KP-J, ML P-2 
MCP-3 atrJ I<AS r TES hi the mtcrojiamher. 



j Chemokine " 


Concenuatior, 1 


Ania^onizaricn 


of chemctaetie ' 


% Inhibition cf 








cheir.ota>js 
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100 r.jvml ! 
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io : 
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t-J -- - 1 


_ r 
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15 0 = 80 j 
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6 0x40 i 
., — t 
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<1 1 

! 


1 00 - 0 0 
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100 ! 
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7 S — 19 
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30 j 
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1.5 r 0.3 
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10 ne/rril 
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— — ^- 
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10 5 = 3.S 


_-T J . d 
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_ 4- 
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^~ 3 0 = 0.3 
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69 ± 4 0 
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3S.0 ± 5.3 


27.2 ±4,9 
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! 30 z 6 0 
i 




i.5 i 


18.3 ± 4.6 


r 9,2 ±1.4 
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1 45 = 23 
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30 ! 
L— 1 
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1 S. 0=1.0 


! 37=19 
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1 io ! 
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j !.7 = 03 
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RAN'TES 


r ~;0C ; 


5.5 = 0 6 


5 g : 0 Q , 1^-70 




30 

1 




! 2 5^05 j 39 x 1 S 
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.ll, 1 



A MCP-l, MCP-2. MCP-3 or R. ANTES were added as cheniaaitractai.ts to rhe lower 
wells. 

11 the upper wells of the microcharrihef were filled with THP-1 cells prsincubaied with 

MCF-2(6--"v'J or with buffer 

^7;ean Tl - SF.M of 3 mrierende-t exreoments 



EXAMPLE 2: A mino-terminnth truncated RANTES 

Material and Met hah 

Reagents 

Xatorai h-jman RENTES was produced b> Tjman Malavu her. atcsarcoma ceils. 
MG-63 osteosarcoma cells or peripheral blood 'e; Oocytes (Blood tran^JSion carters .■: 
Antwerp and Leuver.) and punoed as previously described i'Phkiv.. P et . d°9^> 
Me;hod<; A Corf;p:twon to Methods in C)1Z))V(;I 1 0, S'J-02, and Procv, P. el al.. (1?0T) 
./. Inwamrd. \5(K jOOO-lOiO) MCP-2, MCP-3 ano GCP-2 were syn -nested by Fncc 
chemist r> (ProosL P. et a! , ( I 995"; C; t !okmc ?. 97.] 04 and Wuyts. A et a!. ( 1?--") 
Biochemistry 36, 2715-2723), recombinant hi. mar RANTES was obtained from 
Peprotech (Rocky Mil'. NT) and recombinant MCP-1 was a gin from Tr J J Oppenheur. 
(NCI-NIK. Frederick, MD) 

Human osteosarcoma (HOS; celis uansieeicu w^i CD4 and one of tnc CC 
chemokine receptors CCRl, CCR3 or CCR5 (Deng, H et al Satm >< 190< 381. 661- 
666) were grown in DMEM with dutamax. Puromycin (i ug m>) »-vas added to 'he 
medium as a selection agent. Aii growth media (Gibco BRL'Life Tecino:oyies, Paisley, 
UK) were enriched with iQ% FCS 

Human CD26/DPP IV was obtained from prostasomes. prostate derived 
organelles, which occur freely in seminal plasma, The enzyme was purified to 
homogeneity as described before using ion exchange folic wed by affinity 
chromatography onto adenosine deaminase (De Meester, l. e; al , (1 006) ./. Immunol. 
Methods 189, 99-10526). 

Incubation ofchemoKmes ™hh CD26 'DPP IV and detea 'Km of pi uieclyric process? rg 

A 100 to 100'j mo:a: excess of chemokir.e was ir.cubatid overnight with 
'npp IX ■ ! 2 * mAl Tris r HC! oH "7 (^itnoMn^ wee separated :rom 

CD2C DPP ;V by SDS-PAGE on a Tris-fr^me gel ^y>tciv. as p ev.o-sly described 

(Proost, P. ei al Methods - A Cur,pan«»> to Methods in FmzyswJ 10, 82-02. > 

Proteins were electrobloued on P\T>F (polyvinylidenc fluoride) membranes 

; Problott. Perkin Elmer. Foster City. CA) and su-.r.ed with ..-oomassie briliian; bbue R250. 
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Alter destaging, membranes were rinsed at least 5 times with Litiapire water <MT; Q, 
Millipore. Bedford, MA). 

To obtain suTTicient amounts of pure truncated chemokin-* for -ioiogica; assa>s. 
about 50 of recombinant chemokine was treated with CD26 D?P I\ and the cleavage 
product was acidified with 0 1 % irif'uoroacetic acid (TFA). Tween :0 (OC! *c> was 
added to prevent the chemokines from sticking to the tubes 

Chemokmes were separated from CD26/DPP IV in an acetonrnic gradient on a 
C-8 Aqua pore RP-300 column (1 x 50 mm) (Ftrkin Elmer). Fraction? containing 
proteins wee analyzed by SDS-PAGE and silver stained as described. 

CD26.DPP IV treated chemokir.es panned by RP-HPLC or e:-e-sed from P\T)F 
blots, were XH^-term'inally sequenced h\ Edman degiadaiion on a p iised liquid pnase 
477A/120A protein sequencer (Perkin Elmer) using A-methylpiperic me as a coupling 
base 



] 5 D election of c hen? oiac lie activity 

Chernokines were tested for their ehemotaotie potency o\ freshly isolated 
peripheral blood neutrophilic granulocytes (I0 C ce!is.'ml) or cultured monocytic THP-1 
ceils (0.5 x 10" celis'm!) in the Bon den microchamber (Proost, P. et al , (1996) Methods: 
A Companion to Methods in Enzymol. 10, S2-Q2, and Proost, P. e: al., (1993) J. 
20 Immunol. 150, 1000-1 010) 

After 45 min (granuloses) or 2 h (THP-1 cells) incubation at 37 C C. the cells 
were fixed and stained, The cells that migrated through the 5 pore sine polycarbonate 
membranes were counted microscopically in ten oil immersion fields 

The chemotaciic inde* (CM.) of a sample (triplicates in z ich chamber) was 
2, calculated as the number of cells that migrated to the test sample divided tv the number 
of re'ls that migrated :o control medium In d^ser.sitization experiments, cells were 
incubated wuh biologically irarnve chemokme-vanants fcr 10 mi:i a: 3" r 'C Derore 
transfer to the chamber 

The percentage inhibition of the C I. obtained b> desensit : ..:a:ion with HBSS- 
treated comro! cells was calculated for the evaluation of chsmotaxis cesensm^vdon 
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Detection of intracellular Co " concentrations 

Intracellular Ca : * concentrations ([Ca : 'j ) were measured as pre.-iousK described 
(Wuyts. A., et a!., (lv>97) Biochemistry 36. 2?lo-2723; Briefiv. pi nSed cells vvers 
incubated with the fluorescent indicator fara-2 C 5 LiM rura-2. AM. Molecular Probes 
E„ r0 nc- P.Y. Leiden. The Netherlands; and f:C! c -= Piuronic F- 127 (Mgrr ;a. St Louis. 
MO) 

After 30 min. cells were washed t^ice. resuspenced .n HB>S .vi;h 1 mM Ca" 
and incubated for 10 inin at 37 C C before fura-2 fluorescence was measured in an LS5GB 
luminescence spectrophotometer t'Perkin Elmer). Upon excitation at UG and 3 SO r.m. 
fluorescence was detected at MO nm. The [Ca : ']. was calculated frorr the Grynkiewicz 
equation (Grynkiewcz.. G. et a! (1985)./. tiiol Chent. 260, 3440-3450,. 

In order to determine K,,„. the ceils were lysed -vith 50 uM d.gitomn 
Subsequently, the pH was adjusted to 8.5 with 20 uiM Tris and A' r> , was obtained by 
addition of 10 rruM EOT A to the lysed cells The K d used for calibrator was 22- nM 
For deserialization experiments, cells were fust stimulated with buffe- or chemokine at 
different concentrations As a second stimulus, chemokmes were added at a 
concentration inducing a significant increase in the [Ca 1 *], after p esumuianon with 
buffer The percentage inhibition of the [Ca 2 "];-tncrease in response to the second 
Stimulus by prestinrulaticn of the cells was calculated 

Result 

Identification and biological characterization of natural, NH^nr.mally truncated 
RAA'TES. 

A different NH : -terminally truncated form of human GCP-2 has been previously 
isu^ted (Proosi, P. et al. 0^3) J hmm.nr-l T 50 1000-10:0} Tne !e ist truncated GCP- 
2-:0r:n was cleaved beyond Pro at die penu:tnr.ate position i t-CP O. ■>- • " »J ! s •>_• a 
5i:r.ilir standard purification procedure (cfr. also MCP-2. vide supra), the C-C 
chemokine RENTES was purified from peripheral blood leukocytes or sarcoir.a cells 
(Proost. P. et al., (1996) Methods: A Companion to Method" if Enzyviol. 10, S2-91) 

In particular, conditioned media from MG-63 or Mclavu sarzoma cells induced 
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chemokmes were purified by subsequent anybody or heparin atniuty chromaogrEf-hs . 
catior-evchange chromatography (mono S FPLC) and RP-HPLC. and immunore&ctive 
forms were detected by specific cnemokme ELISAs Or: the caiicr.-cxcl hp.jc columr, IL- 
S ufts found to eiute in close proximity of RANTES (between 0 7 ar d C-.75 M NaGV 
5 Nevertheless both chenokir.es were separated from edch othe? t\ RP-HPLC (ILANTES 
and IL-S ebting at 2oo c o arid 3 0% ace^onitri'e. respt curdy). Ammo acid sequence 
analysis of the pure proteins confirmed that 1L-S occur-d in differed NH 2 -tenr.mally 
tiur cated forms, which were previously isolated on the basis of their chemcuctic activity 
(Van Damme J et a! , Eur. J. Biochem.. 1989. IS], 337-344) Howe -er, for RANTES 
i'j only one single form was isolated, which was missing two NK;* terrrmul residues 
compared to intact RANTES In view cf its predominant appearance, this RA_NT£S(3- 
6$; was analyzed in more derail to verity its chevnotactic activity fcc monocytes and 

C \ 1 ^ I I I O p II I * > I'WUJAI . J \ • * J "*< * lJ| J "U*J y ^UJ Kr.l.^U iV- ^ . . ^ i ; . W L « I ^ L . ^ L ■ ... , V — - ' 

Ca^-rdeasing activity and their biological poiency was compared with that of the 

i5 respect ve intact chemokincs. 

KH 2 -lermina] deletion of two residues from RANTES resulted in considerably 
decreased monocyte chemctactic and Ca^-releasmg activities Compared to intact 
natural RANTES (minimal effective dose of 3-10 ng/ml), natural RANTES(3-6S) was 
totally inactive when tested at concentrations as high a? 300 ng,ni in the Boyden 

20 microchamber (Tig 5) In addition, 10 times higher concentr r.ions of natural 
RANT£S(3~68), compared to RANTES(i-68), were necessary- to obtain a similar C~V~- 
fesponse (Fig 6). 



CD26'DPP I\ ; removes the Nh r 2 -fcrmhia! Jipeptides of chcmokines 

In order to investigate whether the ammopeptidase CD26-OPP IX" could be 
'CAoonsibie for ;he NH ; -te.rrr.inal truncation of RANTES, the inti:t chemoki.ne was 
incubated o\ernighT with CD26.DPP IV. biotted to PVDF memhnnes, sraintd with 
Coorr.assie blue and subjected to automatic Ecirr-an degradation CD26'DPF IV 
treatment of RANTES resulted in the removal of the NH-tennma' ^peptides Parallel 
incubation of chemckine with buffer without CD26DPP IV raci ro erlecr 



-i^- 
Since other cherrckines contained the consensus sequence f c r CD26 ; DPI > IV 

cleavage and since the Mi r terminus of MCPs was shovwn to be cruoial for biological 

activity (Gona, J et ai. (199(0 J Bioi Chen 271, 10521- J 0527, anl Gong. J. et a! 

M995)./ £o.t?. A-W. 181. t" 1-640). MCP-1, MCP-2 r.nd MCP-3 Were also ;ncuba;ed 

A:th ctjcdDPP iv 

Afte^ treatment, MCPs were blotted on PVDF membranes an i Coomassie blue 
stained to confirm that a sufficient amount of protein was recovered for Edman 
degradation. 

However, no N*H-termir,al sequence could be detected indicating that 
o CD26/DPP IV does not alter the XH--tenT»inus of MCP* which is b ocked for Edmar 
degradation by ?. pyroglutamic acid. 
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Compansun of the hioiogicat activity nf intact anJ Cj r) 2(> Di'J* IV-in'tvcd R ANTES. 

Similar to natural RANTES(3 -68 h C-8 RPTIPLC punned, CD2S/DPP IV- 
treared recombinant RENTES uas inactive in Boycen microchamner chemotaxis 
experiments when used at concentrations up lo : ug/mi. wh.le a significant monocyte 
cnemntacilc response was detected with intact recombinant RA>TE5 from 30 to 100 
ngirJ onwards (Tig 5) 

When the truncation effect was tested in the Ca^-mobiiization assay. 
RANTES*3-6^; induced a low but significant increase at IOC ne'ml. Intact RANTES, 

however, was already active at 10 ng/inl (Fig 6) In conclusion. although only two NH : - 

... 

terminal residues were removed, the monocyte chemotacoc and Ca~ -Mobilizing potency 
of R ANTES decreased 10 to 100-fold. 

RA.\''IES('3~6*) is a natural chtmmaxis cprtagomsi far imaci IIANTES 

In view of the inactivity of RANTES(3-oS; in monocyte chemc taxis experiments, 
15 wc tested whether this truncated R ANTES might act as an antagonist. RANTES(3-68). 

at 1 ya'ml, almost completely (82 %) desensitized for the chemotactic effect of 100 

ng/ml of intact RENTES (Table III). 

When a 3-fold excess of RANTES(3-68) was added to the upper well. 

chemotaxis of THP-1 cells towards intact R ANTES was inhibited by about 50-70 °A 
20 RANTES(3-68) at 300 ng'tnl could still inhibit about 30 % of the ch^r.otactic response 

towards an equal concentration of intact RANTES. 

In Ca 2 ~-rr,obilization experiments with THP- 1 cells (Fig 7), 30 ng''ml of intact 

RANTES could desensitize for the effect of 30 ng'ml of intact RANTES for 39 ^5 °/o 

About ten-fold higher concentrations of RANTES(3-68) were neee< sary to obtain the 
2r same amount of deserialization However, at 300 ng ; ml, BA\TES(3- tS) by itself gave a 

significant Ca^-response This Ca'Vesponse was comparable to the response obtained 

with 30 nam! of intact RANTES 
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TABLE III 
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1 Results represent the chernotactic index (C.I ) of fojr (A to D) incept ndent 
experiments (including mean ~ SEM) and the percentage (%) nhibitior (mean ± SEM of 
the % inhibition cf the four experiments) of the chemocactic response t awards 
10 RXNTES0 -68) after preincubation of the TKP-1 celii with inactive RA_\iTES(3-68) or 
buffer 

Impaired chernotactic activity of ' RA-\TE$r3-fi8,.' for human mrwocyte. and eosinophils 
In Table IV the chernotactic potency of natural RANTES(3-68> is compared with 
15 that of the monocyte chernotactic protein MCP-3 and intact RANTES(]-6S) I'- can be 
seen that MCP-3 and RANTES(i-t«8) are stilt chernotactic for freshly isolated peripheral 
blood monocytes at 3 nzmfi and 30 ng-ml, respecli\dv. whereas natuiai RANTES(?-SS) 
remained inactive at IOC ng/ml. 

The reduced che.7ioiac:ic potency of t'-is natural vaiiani, v\as confirmed with 
2- recombinant RAXTES(3-6S) Although weaklv chemoiactlc for nienccytes ur ! [k: :v.\). 
p, :r if l5:c i recombinant RANTESi'3-6«) showed a specific activity whi-h Is !o-foid lower 
than - hat of intact recombinant R ANTES 

Finally, the chernotactic potency of RANTES(3-6S) was ,e::fed on human 
eosinophils, whioh were still responsive to 100 rebii of intacr RANT 5$ and 3 ) ng'ml of 



MCP-3 (Tig. S). Similar to monocytes, eosinophil migration .vas cm'v stimulated b> 
RANTES(j-'jS) at i ug/n- 

TABLE IV 

fa; an J MCP-3 



monocyte che;no:acoc actwity" 

cone MCP-3 natRANTES recRANTES recRANTES 

(3-65) (1-68 » 
{uyj\n 1 ) . — _ 



1000 — M — 3.6 1 O.S (< ) ^ o I 

300 6 0 - 12 (6) — — — 

100 - — 11- 0. ■ (3) 3 3 r 0.4 (6) 10(1) 

30 o.9-10(6) 17 ±0.2(3') — 



1 n _ r\ /i ri , ! O ^ fk 4 /Y^ < ! u t M 



3 4.1 = 0-1 kO 



mean chemetactic index (CI) ^ SEM (n) on freshly isolated penpherc-1 biood 
it; monocytes. 

l '' not determined 

RANTES(3-6X) signals c;»d desensitizes f*>t ILASTESd -68j rhro^h CCR5, hui not 
through CCRI andCCR3 
15 To explain the reduced cheinotactic activity of RANTES(3-6 i\ the capacity of 

this chemokinc variant To bind and signal through the known receptor? us si by R ANTES 
was verified 

HOS cells transfected with the chenordne receptors CCRI, CCR3 or CCR5 were 
used in a Signaling assay measuring increases in the intracellular calcium concentration 
20 At concentrations up to 300 ng m! RANTHS(3-£8 ) did not increase the [Ca : '] ; in HOS 
ceils transfected with CCRi (Tat* Vior CCR3 (cata not shown) wre-as 3- r^-ml and 
100 ng.'ml of intact R ANTES was Siifficie-t to induce an increase >n [Zsf'i in CCRi and 
CCR3 tranrfectants, respectively 

However, both intact and truncated R ANTES were able to nduce a significant 
> rise ; n [Ca :< ] in CCRr- transfectunts at 3 0 nair.i. Funhe; more, by pre-incubhticn of 
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CCR5-transfected celts with a 3 to 10-fold excess of either RANTE5(3-6S) or m:act 
P* ANTES, an equal inhibition (about ^5°'c.» of the [Ca-"]i rise by a sub ;eque:it challenge 
with intact RANTES (100 ng.'mi) was obtained (Fig. S). 

In contrast. 300 m! of RA_VTES<3-6S'> oniy martr.muly desensitized the 
calcium response of CCRl and CCR3 -transacted cells to 100 ngml ot intact RANTES. 
whereas a 3-rold excess of intact RANTES as first stimulus almost completely inhibited 
rhe [Ca*"]> rise in these cells by subsequent RANTESfl 68 J It must >e concluded that 
removal of two XH 2 - terminal residues from RANTES has a sign ifi can impact on signal 
transduction in that the chemokine receptors CCR : and CCR'3 are no ! .^nge: functionally 
recognized Therefore, the impaired chemoractic potency of R ANT'ESf 3-68) can be 
explained by its inability to function through CCR I and CCR3 In contrast, 
RANTES(3-6S) fully retained the CCR5 signalling characteristic of intact RANTES. 

v-. . x * ^ ^ rt A t . - _ n ^ _ m. . i_ . . - ^ ^ ^ ^ ^ , i ,W U D Kisr m n \/ 

KJ\.\ can aiiu-iniidiiiinniv; y i'v l-jm-u^uhu hh.^l v ...^^ 

srill function as an HIV-inhibitor by retaining its capacity to bind CCR >. 

TABLE V 

Calcium mobilization by RASTES forms in CCRl anJ CCR5 transfect vits 
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shown 
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h\}vhnn>i< of CC chcmok/ne-mdnccd chem^taxts hy RAXTES(~3-6Sj in .vmuw monocyte 
cefts 

To \erifv whether inhibition of CC chemokir.e signaling by RANTES(3--6$) also 
occurred in monocytic cel 1 ^ inhibition experiments were conducted n IriP-i ceils Ir 
5 was evidenced rhat RANTES(3-6S) showed a I 0-fold redaction potency ;c increase 
the [Ca : Jj in monocytic ceils compared to intact RAMTES (data not sh ?wn) Ir, addmon. 
the chernotactic enter of intact RANTES (30 ng'ml) on monocyte cells was inhibited 
(7)%) by incubating the test ceils with 300 n^ml RANTE5{3-6&) as shown in Table VI 
Furthermore. RANTES(3-68) reduced the chernotactic r^pense to other CC 
jo chemokmes. including monocyte chernotactic prote.in-3 (MCP-3) (67%). macrophage 
inflammatory protein-: z (MTP-la) (ol%) and MIP- 1 (3 (80%). 

This illustrates thai RANTES(3-6S) functions as a broad spe;trjm inhibitor of 
monocytic cell miration induced by Otncr CC chernOronci 

TABLE VI 
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Inhibition of monocytic call chentolaxis towards CC chemokines hy R/ hTF.SG~o5j 







inhibition of THP- 1 cell 


chemota> is 




chernokine'' 


cone. 


buffer^ 


RANTES(3-C>S) ! 


Vl nhibitior." 






(ng/ml) 










RANTES 


30 


19.0 + 6.6 


3.7-0.6 


7) ± 16 




MCP-3 


30 


4S 5 ±9.3 


24.9 - 2.0 


45 i 10 




MCP-3 


3 


7.6 ± 2 5 


3.! ±C8 


57-13 




MIP- 1 a 


30 


0.2 ± 2 4 


3.0 ±1.1 


-, j — ? "> 




MIP- 1,6 


300 


4.3 ± 1.0 


1.9 ± 0.6 


30 ^ J 2 




control 




i.5 ± 0.5 


1.0 = 0.5 







a> R.ANTES. MCP-3, MlP-la. MTP-lb and nnfTe: were added as che:r oattractants to :he 
low er wells of the inicrochamber 

b) the upper welis of the miciochamber were filled w;th TruP-i ce ( ! ; premcjoateo < 
mm, 37°C) with 300 ng'ml RANTES; 3-6S) or with Duffer 

c) mean CT ± SEM of four independent experiments 

d) inhibition of migration inducsd b\ intact cheinokins? in the p-reserce of RANTES(3- 
6S'> at 30 3 nn'ml 



CLAIMS 

1 Ammo-terrmnafv truncated C-C chemoknes. having chemnk] --e antagonistic 

2C w\ !t'S 

2. Amino-tennmahy truncated C-C cnemokine^ according to claim i -nissin u bp to 5 
dmino-terrn:nail\ ammo acids and having a chemckine antagonistic a *;iviTy 

3 Amino-terminaliy truncated C-C chemckines. according to any of the preceding 
claims selected among the group consisting of MCP-i. MCP-2, MCP-". MCP-4 
MCP-5 and RANTES. 

terminal amino acids, as shown in Figure ]. 

? Amino-terminaliy truncated RATsTES(3-68). which is RANTES r listing the first 2 
amino acids, as shown in Figure I 

6. Amino-terminaliy trjncated C-C chemokines, according to ont or more of the 
preceding claims, in a glycosylated form, 

7 DNA molecules comprising the DNA sequences coding for the amino-terminal!y 
truncated chemokines cf the invention according to one or more of the preceding 
claims, including nucleotide sequences substantially the same 

8 An expression vector which comprises the DNA mciccu'e of any o'u.im 

9. A host ceil comprising the expression vector of claim fs 

]0A recombinant process for preparing any of the proteins frc m claim 1 to 5. 
comprising culturing in an appropriate rehire medium the cells of :aim v. 




1 1. A protein according to any of the claims from 1 to 6 for use as mtd. camera 

12, L^e of a protein according to an\ of che claims from 1 to 6, in the manufacture of a 
medicament for the therapy and/or diaanosis of diseases, in whici an antigoms'ic 

_^ activity of the chemokme effects is required 

13 Use according to claim 12, in the manufacture cf a medicament fo ' :he ueatmen: of 
inflammatory diseases, HiV-infecticn, angiogenisis- and herratopoiesis-reiated 
diseases, and tumors. 

]■'.» 

14 A pharmaceutical composition comprising :he protein according, to ar.y of the damns 
from 1 to 6 together with one or more pharmaceutical^- acceptable earners anchor 
cxci pi cnt j , 

15 15. Use of CD26/DPP IV in the therapy and/or diagnosis of the diseases, in which an 
antagonistic aeti\ ity of the chemokine effects is required. 

16. Use according to claim 15, for the treatment of inflammatory-, lmnrune and infectious 
diseases 

20 



ABSTRACT 

AiTitno-termina'K' truncated C-C chsmokines. having chemorine antagonistic 
acuvitv, are described In particular we refer to amino-terminaliy truncated C-C 
chemokines missing ;:p to 5 ammo-terininaliy amino acids and having a cheniokine 
antagonistic acti\ity More particu!?.riv (6-76) and RaNTES ( " -oS > are 

described The cDNA sequence.- encoding then, the<r use in therapy ^*id ; or in diagnosis 
of the diseases, in which an antagonistic acnvity of the chemokine effects is required. a> 
\ve ! l as pharmaceutical compositions comprising them. 
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ra>t::es 

- 2 3 i + 

.^<V£AA£LLAV TI-rATAI,-:^ A£AS?YSSi;T TPCCrAYrAR PLPRAHIKEY rYTSGKCSTCF 

A\ r /r\'7RKT; QVCAN?E>:;<V; VREYIKSL£v S 

mc: v 2 

-HFTw'SAALi CJ^ -1 ZJ'iAA TFSPQ SlAQPZSVSl PITCCRvTVIN R"K I? YTiITtflCCr 

Kr;.VIFK7KR 3KIVCrtDFKE RWVRDSMKKL DCIFQXLKF 
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Figure 7 



4/9 



300 



natMCP-l(l-76) 



200 



30 



100 




0 



100 150 
rime (sec) 



300 



200 



100 



natMCP- 1(1-76) 




0 



100 150 
rime (sec) 



Figxue 4 
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Figure 5 




Figure 6 




Figure ? 
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Figure 8 
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Figure v 



